Effects of the uterine cervical stimulation applied at the postpartum estrus was examined in the lactating rats whose pups were removed on various days from 0 to 26 day after parturition. The changes of vaginal smear and the secretion pattern of progestins were followed. In the animals either with (experimental group) or without (control group) the stimulation, the continuation of lactation beyond 24 days after parturition caused the appearance of vaginal estrus. With the shorter lactation periods, however, vaginal estrus appeared only after weaning, and the average date of appearance was about day 3 of post-weaning in the control and day 13 in the experimental group. The length of the post-weaning diestrus in the experimental group coincided with that of pseudopregnancy. The secretion pattern of progestins also strongly suggested that pseudopregnancy had initiated at the time of weaning. If this was the case, the effect of the cervical stimulation would be carried over through the lactation period.
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Contrary to the post-weaning secretion patterns of progestins, those of the lactation period were quite similar in both groups. Terefore, the difference of the post-weaning life span of the corpora lutea between the experimental and control groups could not be attributed to the amount of progesterone secreted at the time of weaning. From the results of the daily inspection of the ovaries and tubal ova, it was concluded that the corpora lutea existing during the post-weaning diestrus were formed at postpartum ovulation and an alternation of corpora lutea was not seemed to take place.
Although the corpora lutea of the rat initially secrete some progesterone after an ovulation (Eto et al., 1962; Hashimoto et al., 1968) , they do not maintain their function of secreting progesterone any appreciable length of time during the normal estrous cycle. However, during the period near an ovulation, stimuli applied to the uterine cervix can elicit a response in the animals that enables corpora lutea to maintain a functional existence for periods up to 2 weeks. The next ovulation, expected usually to take place 4 or 5 days later, delays as long as 10 days. This results in continuation of vaginal diestrus for 10 days or more.
In the lactating rat, the corpora lutea formed by a postpartum ovulation is functional and secrete large amount of progesterone (Tomogane et al., 1969) , and cyclic ovulation is interrupted. Coincidentally with postpartum ovulation, on the day or the following day of parturition, the rat shows behavioral heat and manifests sexual receptibility. Therefore, only at this limited period, two kinds of luteotrophic stimuli i.e., suckling and cervical stimuli, can be physiologically applied to the same corpora lutea. The fate of those corpora lutea and their function in pre-and postweaning periods were investigated to obtain some information for elucidating the luteotrophic mechanism of these stimuli.
Materials and Methods
Virgin Wistar female rats bred in our laboratory, 3-5 months of age were used. They were kept under a light regimen of 14L :10D (L for 5:00 to 19:00). To prepare a pregnant animal, a female of proestrous smear stage was cohabited with a male after at least three consecutive 4-day cycles had shown. Either vasectomized males or mechanical stimulation was utilized in applying a cervical stimulation to the postpartum estrous animals. In the former case, the pregnant animal was cohabited with a vasectomized male one or two days before the expected parturition, and the occurrence of the infertile mating was conplug. The day before the detection of the plug was designated as day 0 of lactation. In the latter case, the behavioral heat was ascertained by exposing the postpartum female to a normal male between 5 and 7 p.m. on the day or the following day of parturition. And the cervical stimulation was applied by a glass rod, 5mm in diameter. The day of stimulation was designated as day 0 of lactation.
Litters were adjusted to 6 or 8, and were removed on various days day 0 to day 26 of lactation. Vaginal smearing was initiated on the day of parturition and continued daily until 4-day cycles were confirmed to recur. Vaginal lavage was carried out quickly but gently with a fine eye dropper of 1mm diameter at the tip, and care was taken not to stimulate the uterine cervix. The lactating animal who had not received cervical stimulation at her postpartum estrus was used as the control. When the lactation period exceeded 2 weeks, pups were exchanged with younger pups to avoid lowering of the suckling stimulus.
To know the secretion pattern of progestins in those animals, an experiment was carried out using the rat of 7-day lactation period with or without the postpartum cervical stimulation. Ovarian vein blood was collected during the lactation period; days 0, 3, 5 and 7 of lactation, and during the postweaning diestrus period; days 0 (equal to day 7 of lactation), 1, 2, 3, 5, 6, 7 and 9 of post-weaning, and during the recurrent estrous cycle; proestrus (equal to day 10 of postweaning), estrus (day 12) and early diestrus (day 13).
The blood was obtained principally by the method of Eto et al. (1962) . In the rat under pentobarbital sodium anesthesia (40mg/kg body weight, Mintal, Takeda Co.), an incision was made at the midline of abdomen and usually an ovary of the left side was exposed. Sodium heparin (300 U/0.3ml, Heparin Sodium, Takeda Co.) was injected into the femoral vein. Blood was collected through a polyethylene tubing (Intramedic PE 50) for 30 min between 12:00 
Results

removal
The results are given in Fig. 1 Table 1 . Ovarian secretion of progestins and uterine weight in pre-and post-weaning rats with and without the cervical stimulation the effect of the cervical stimulation did not appear in the secretion pattern of progestins.
Inspection of ovaries
The ovaries of all the animals served for the estimation of progestins were inspected by the method of Toyoda (1961) . It was revealed that the two sets of corpora lutea were observed throughout the period from day 0 of lactation to day 9 of post-weaning, just before recurrence of the estrous cycle. The younger set which looked light and pellucid was considered to be the lactational corpora lutea formed by postpartum ovulation, and the older, looked dark and opaque, was considered to be the gestational ones. Day 3 to 5 of post-weaning, corresponding to the time of post-weaning ovulation in the control group, the older set darkened and became ambiguous, and at the same time follicles began to develop. Corresponding to this period, a small but an evident peak suggesting estrogen secretion from them was observed in the uterine weight (Fig. 3, lower) . The follicles disappeared by day 5 of post-weaning. Even by the careful examination of the oviducts during this period, no ova could be found. On day 7 to 9 of postweaning, only one set of corpora lutea and developing follicles which were expected to ovulate in the recurrent estrous cycle were observed. cervical stimulation at postpartum estrus showed an extension of diestrous smear after weaning, contrary to the observation of Rothchild (1960) , Zeilmaker (1965) and Gala (1970) . They reported an extension of diestrus in animals only suckled or in animals that vaginal smears were taken after delivery. This discrepancy might be caused by the difference of the rat strain used, or the techniques of smearing, and there might be a possibility that they included the cases of pseudopregnancy induced at the post-weaning ovulation into so called 'extended diestrus. There was a small portion of animals who showed the first estrus at about day 3 of post-weaning in spite of receiving the cervical stimulation (Figs. 1,  2 ). If these animals could be excluded on the supposition that the stimulus had been ineffective on them by some unknown reasons, our results might indicate that only the postweaning rats who had received the cervical stimulation at postpartum estrus showed the extended diestrus.
In the lactating animals both in the control the different amount of progesterone secreted at the time of weaning. But that was not the case. The autonomy of corpora lutea or the positive feedback circuit which determined their life span would not have been established at earliest until 2 weeks after the cervical stimulation. Therefore, a higher mechanism which controls the initiation of pseudopregnancy must be involved at the time of weaning, far from the time of the stimulation. Everett (1964) and Zeilmaker (1965) already observed the preservation of the effect of cervical stimulation, in which animals became pseudopregnant after an occurrence of ovulation 2-7 days after the stimulation. In our case, however, the duration of preservation was far longer. The results of the daily inspection of ovaries and the estimation of secretion pattern of progestins suggested strongly that the functional corpora lutea, existing throughout the period of lactation and of post-weaning diestrus, were only those formed at postpartum ovulation.
The two kinds of overlapped stimuli exerted their effect upon the same corpora lutea with long intermittence. It seemed as though the lactational corpora lutea themselves metamorphosed to the pseudopregnant ones. The mechanism which concerns the induction of pseudopregnancy or the preservation of the effect of the cervical stimulation seems to be far more complex than that proposed by the previous authors, and has to be elucidated. The site and the neuro-endocrine milieu which are responsible for the preservation of pseudopregnancy will be the point for further studies.
